In the present study, an attempt was made to benchmark the hydrolytic potential of cellulase cocktail obtained from stable mutant UV-8 of Talaromyces verruculosus IIPC 324 (NFCCI 4117) with three commercially available cellulases. With two experimental approaches, acid-pretreated sugarcane bagasse was subjected to hydrolysis for 72 h, where all the enzymes were dosed on the basis of common protein or common cellulase activity /g cellulose content. Concentrated fungal enzyme (CFE) of mutant UV-8 resulted in ~ 59% and 55% saccharification of acid-pretreated sugarcane bagasse after 72 h at 55 °C and pH 4.5 with respect to reducing sugar release, when dosed at 25 mg protein/g and 500 IU CMC'ase/g cellulose, respectively. On the other hand, at similar dosages, the performance of Cellic CTec2 was best resulting in 77% and 66% saccharification, respectively. When enzyme desorption studies were undertaken by carrying out cellulase activities in saccharified broth after 72 h CFE of UV-8 emerged as the best cellulase cocktail. A minimum of 90% endoglucanase and 60% cellobiohydrolase I was successfully desorbed from residual biomass, thereby increasing the probability of enzyme recycle and reuse for next round of hydrolysis.
Introduction
Biotechnological interventions form the backbone of the second-generation biofuel sector. In spite of many promising and emerging technologies for cellulose depolymerisation such as mechanocatalysis, non-thermal atmospheric plasma and sonochemistry as reviewed by Jérôme et al., the complete elimination of the enzymes has not been possible till date (2016) . The most challenging step during the processing of lignocellulosic feedstock is the production of fermentable sugars at an affordable cost, especially through enzymatic route. The quest to improve the enzyme cocktails in terms of processing multiple feedstocks or similar feedstock obtained after different pretreatment strategies is still ongoing and has already led to a considerable reduction in operating costs of modern bio-refineries.
Cellulases represent a complex group of synergistically acting enzymes comprising principally of endo β-1,4-glucanase (EG), cellobiohydrolyases (CBH) or exo β-1,4, glucanases and β-glucosidase or cellobiase (CBU) enzymes. EG principally attacks the amorphous part of cellulose and randomly cleaves the glycosidic bonds to release cello-oligomers, whereas the CBH processively attack the crystalline cellulose at the terminals of reducing (CBHI) and non reducing (CBH II) end of the chain to finally produce cellobiose. CBU further hydrolyzes cellobiose to release glucose monomers (Müller et al. 2015) . However, the recent discovery and characterization of new class of non-hydrolytic auxiliary proteins, especially the copper-dependent lytic polysaccharide monooxygenases (LPMOs), also known as GH61 enzymes, brought a dramatic shift in cellulase research (Harris et al. 2010) . Several evidences have been provided by the researchers where LPMOs stimulated biomass saccharification (Harris et al. 2010; Cannella et al. 2012; Jung et al. 2015) . The exact mechanistic action of these oxidative enzymes is still enigmatic as some researchers have proposed that aerobic conditions are preferable for their activity (Müller et al. 2015) , whereas some have experimentally proven their dependence on hydrogen peroxide (Bissaro et al. 2017 ) and lignin (Westereng et al. 2015) .
Thus, under current scenario, merely conducting preliminary studies on cellulases and their characterization is insufficient for promoting highly promising biofuel cellulases developed by different research groups. To get validation and better acceptance, benchmarking or referencing of these cellulase cocktails against known commercial formulations becomes inevitable.
Several in-house enzymes have been evaluated and compared for hydrolysis of different biomass samples with either using standard strain of Trichoderma reesei RUT C30 or commercial cellulases (Kovacs et al. 2009; de.Castro et al. 2010; Reis et al. 2013; Pensupa et al. 2013; Anasontzis et al. 2017) . Even the efficacy and performance of several commercial or pre-commercial enzymes have been compared in the state of the art (Kumar and Wyman 2009; Mc Millan et al. 2011; Sun et al. 2015) .
In the present study, we investigated the hydrolysis of dilute acid-pretreated sugarcane bagasse using the cellulases of stable mutant UV-8 obtained from UV mutagenesis of Talaromyces verruculosus IIPC 324 NFCCI 4117, as described earlier (Jain and Agrawal 2018a) . Based on the optimum results of enzymatic saccharification, later the hydrolytic potential of its cellulase cocktail was benchmarked with commercial cellulase preparations.
Two different approaches were undertaken for the said study. In the first set of experiments the enzyme loadings were done based on protein content/g cellulose content as described previously (Arantas and Saddler 2014) . In the second approach, enzyme loading was done based on fixed cellulase activity/g cellulose content. The cellulase activity chosen was endoglucanase (CMC'ase) activity which represents one of the three principal components of cellulase cocktail. Earlier also Pryor and Nahar (2010) and Sun et al. (2015) have conducted studies wherein enzyme loading was done on common activity (Filter paper units/g cellulose or Cellobiase units/g cellulose content) basis.
Since cellulases are the significant cost contributors affecting overall process economics of the second generation biofuel production (Klein-Marcuschamer et al. 2011) , percentage of desorbed active enzyme was also estimated in enzymatic hydrolyzate. Endoglucanase and cellobiohydrolase I (CBH I) activities were performed in the said hydrolyzate as both these enzyme components have carbohydrate-binding module (CBM) and can bind irreversibly with the lignin moieties during hydrolysis. Higher enzyme activities represented higher desorption of cellulases from residual biomass and thus increased likelihood for its recycling and reuse by membrane separation as reported by Qi et al. (2011) . Compositional Analysis of the residual biomass after enzymatic saccharification was also conducted to further validate the rate of hydrolysis via material balance closure.
Materials and methods

Chemicals and raw material
All chemicals and media components were either procured from Sigma Aldrich, USA or Hi-Media Laboratories (Mumbai, India) and were of analytical or laboratory grade. Wheat bran was used as substrate for solid-state fermentation (SSF) and was purchased from local market. For enzymatic saccharification studies, raw sugarcane bagasse (SCB) was procured from Doiwala sugar mill, Dehradun, India.
Commercial enzymes
Cellic® CTec2 and Palkonol MBW were kindly gifted by Novozymes A/S (Bagsvaerd, Denmark) and MAPS Enzymes (Ahmadabad, India), respectively. Sacchari SEB C6 was purchased from Advanced Enzyme Technologies Ltd., Mumbai, India. Cellic CTec2 enzyme is proprietary biofuel cellulase manufactured by Novozymes which has been used by a number of workers (Sun et al. 2015; Rodrigues et al. 2015) , whereas Sacchari SEB C6 is commercial cellulase from India which has been previously used for enzymatic saccharification of wheat straw by Agrawal et al. (2015) . Palkonol MBW is a specially designed cellulase cocktail previously used for enzymatic hydrolysis of alkali-pretreated denanath grass and napier grass by Mohapatra et al. (2017) .
Microorganism
A stable mutant of Talaromyces verruculosus IIPC 324, namely mutant UV-8, was used for the present study. Its parent strain has already been deposited in National Fungal Culture Collection of India (NFCCI), Agharkar Research Institute, Pune (India), with accession number 4117. This mutant was routinely maintained on PDA slants at 4 °C, and simultaneously the glycerol stocks (25% w/v) were also made and stored at − 80 °C. The cellulase production of the said fungus was carried out under SSF conditions by aseptically transferring 24 h grown fungal mycelia in wheat bran supplemented with 1.62% ammonium sulphate incubated at 24 °C and initial moisture content being 61.5 ± 0.5% (Jain and Agrawal 2018a) . At the end of 4th day of fermentation, the moldy bran was dried at 45 °C and bottled until use.
Concentration of crude enzyme
For the preparation of the concentrated fungal enzyme (CFE), 120 g of dry moldy bran was extracted with 1500 ml of deionized water and filtered. The spores present in the filtrate were removed by centrifugation at 10,000 rpm for 30 min at 4 °C. The centrifuged filtrate (1300 ml) was subjected to ammonium sulphate precipitation (40-75% saturation) and the precipitated product was reconstituted in 50 mM citrate buffer followed by desalting using 10 kDa membrane (Macrosep Advance Centrifugal devices with Omega Membrane, Pall Make). The final enzyme samples (200 ml) were subjected to cellulase assays, namely endoglucanase, cellobiase and CBH I at pH 4.0 and temperature 60 °C (data not shown) owing to similar profile with its parent strain Talaromyces verruculosus IIPC 324 (Jain and Agrawal 2018b) . The protein assay was conducted using Bradford assay with BSA fraction V as the standard (Bradford 1976) . This sample was designated as Concentrated Fungal Enzyme (CFE UV-8).
Enzyme assays and protein determination
For all the commercial enzymes, the endoglucanase assay (CMC'ase) was carried out incubating them with 1% sodium salt of carboxymethyl cellulose (Sodium salt of CMC; Fluka-21,902) in 50 mM citrate buffer at 50 °C for 10 min. Reducing sugars were determined by the 3,5, dinitrosalicylic acid (DNS) method (Miller 1959) . One unit of endoglucanase activity was defined as the amount of enzyme which released 1 µmol of glucose/min under the conditions indicated. Cellobiase assay (CBU) was carried out as per IUPAC protocol and one unit of cellobiase activity was defined as the amount of enzyme which hydrolysed 1 µmol of cellobiose or released 2 µmol of glucose/min under the optimized conditions as described previously (Ghosh 1987) . CBH assay was carried out at 50 °C with 10 mM p-nitrophenyl β-d-cellobioside (pNPC) as substrate in 50 mM citrate buffer. After 20 min of incubation, the reaction was stopped by adding 1 ml of 2M sodium carbonate solution. The 4-nitrophenol liberated was measured at 405 nm. One unit of enzyme activity was defined as the amount of enzyme required to release 1 µmol of p-nitrophenol/min from pNPC under optimized assay conditions (Despande et al. 1984) .
The protein concentration of all the commercial enzymes was measured by the Bradford Assay using bovine serum albumin (BSA) Fraction V as the protein standard (Bradford 1976) . The method of Bradford was chosen for all the commercial enzymes based on the results of Mc Millan et al. (2011) where practically no differences in protein content were obtained before and after desalting of pre-commercial enzymes.
Pretreatment of sugarcane bagasse (SCB)
Dilute sulphuric acid (1.25% v/v) pretreatment of SCB was conducted at 140 °C with a holding time of 90 min, with solid: liquid ratio being 1:8, by the method described previously (Ghosh et al. 2015) . The compositional analysis and ash content of the acid pretreated SCB were carried out as per the method of NREL described by Sluiter et al. (2008 Sluiter et al. ( , 2012 .
Determination of optimum temperature and pH for saccharification by CFE UV-8
Before benchmarking studies, it was essential to know the optimum temperature and pH of CFE derived from mutant UV-8 of Talaromyces verruculosus IIPC 324 for enzymatic saccharification, though all its cellulase components showed temperature and pH optimum of 60 °C and 4.0, respectively (data not shown). The study undertaken was in line with the protocol developed by Novozymes for assessing the performance of Cellic CTec2 with dilute acid-pretreated corn stover as substrate at 5% total solid loading as described previously (Application Sheet Novozymes 2010).
Three different temperatures, namely 50, 55 and 60 °C were chosen and dosing of CFE UV-8 was done at 25 mg protein/g cellulose content. The procedure involved hydrolysis of 2.5 g of acid-pretreated SCB suspended in 50 ml citrate-buffered medium (pH 4.0) along with addition of 0.15 g PEG 6000/g lignin content for 72 h under agitated conditions (150 rpm). To determine the optimal pH, saccharification studies were conducted at optimum temperature at similar dosage of CFE UV-8 in pH range of 3.5-5.5 at 0.5 intervals. All the experiments were performed in duplicates.
Benchmarking studies
Benchmarking studies of CFE UV-8 with commercial enzymes was conducted using two different approaches. In the first approach the enzyme loading was done at common protein basis (25 mg protein/g cellulose content) and in the other at common cellulase activity basis (500 IU CMC'ase/g cellulose content). The basis of selection on common protein and activity basis relied on the extensive studies carried with these enzymes (data not shown). All the experiments were performed in duplicate.
For all the commercial enzymes the study was performed at 50 °C, whereas the concentrated fungal enzyme (CFE) was conducted at 55 °C for 72 h. The amount of reducing sugars released was determined by 3, 5, Dinitrosalicylic acid (DNS) method using glucose as standard (Miller 1959) . Glucose release in the saccharified broth was quantified by GOD-POD kit (Accurex Biomedical Pvt Ltd, India). To assess the complete release of sugars and glucose, after removal of saccharified broth the residual biomass was washed with water and both the sugar assays were conducted in the wash as well.
Percentage saccharification was calculated using the following formula:
The residual biomass left after enzymatic saccharification was subjected to compositional analysis for complete material balance closure. Enzyme desorption studies were conducted by performing CBH and CMC'ase activities in the saccharified broth as they are principle enzymes that get highly adsorbed on biomass due to presence of cellulosebinding domain (CBD) as described earlier (Rocha-Martín et al. 2017) . Both the cellulase activities were assessed at the same temperature and pH, which was used during saccharification with their respective controls. Percentage cellulase desorption was calculated by the following formula:
where in cellulase activity referred to CMC'ase activity or CBH I activity.
Results and discussion
Biomass composition
The compositional analysis of acid-pretreated sugarcane bagasse revealed that acid pretreatment removed most of the xylan component of the biomass and after acid treatment the major constituents of the bagasse were cellulose and acidinsoluble lignin comprising 61.2% and 31.9% of the total biomass, respectively, as shown in Table 1 .
Cellulose content in the substrate (g) × 1.11 % Cellulase desorption = (Cellulase activity retained in saccharified broth) × 100 Initial cellulase activity dosed (IU) ,
Determination of optimum temperature and pH for saccharification by CFE UV-8
When the enzymatic saccharification studies were conducted with CFE of mutant UV-8 at three different temperatures, 55 °C emerged as the best temperature resulting in ~ 57 and 50% saccharification of acid-pretreated sugarcane bagasse with respect of reducing sugar and glucose, respectively, when added at 25 mg protein/g cellulose content as depicted in Fig. 1a .
There was 21% improvement in the saccharification yields both in terms of reducing sugar and glucose when the temperature was decreased from 60 °C to 55 °C. Further reduction in temperature (50 °C) resulted in lower rate of saccharification. This study revealed that though the optimum assay temperature for all the three cellulase components was 60 °C, optimum temperature for saccharification was 55 °C.
Such behavior of the enzyme cocktail of mutant UV-8 could be attributed to the fact the all the enzyme assays were carried out with shorter incubation time not exceeding beyond 30 min; however, saccharification studies are usually undertaken for 72 h or more. In such cases, the primary aspects, that is, thermostability and unproductive binding on to lignin, cannot be overlooked.
Taking 55 °C as the optimum temperature when enzymatic saccharification was carried out at different pH (3.5-5.5), the best results were obtained at pH 4.5, showing a meager improvement of 4% in hydrolytic potential of CFE UV-8 as shown in Fig. 1b . Thus for all the benchmarking studies the optimum pH and temperature for CFE UV-8 was taken as 4.5 and 55 °C, respectively.
Benchmarking of enzymes on common protein loading basis
When the enzymatic hydrolysis was performed on common protein loading basis (25 mg protein/g cellulose content), depending on the specific activity of each enzyme, the distribution pattern of all the three cellulase components, namely EG, CBHI and CBU, varied significantly as shown in Table 2 .
Even though the endoglucanase activities of Sacchari SEB C6 were 2.5 times than Cellic CTec2 (Table 2 ), yet Cellic CTec2 emerged as the best cellulase for biofuel applications resulting in 77.9% and 77.57% saccharification of acid-pretreated sugarcane bagasse with respect of reducing sugar and glucose released, respectively, as shown in Fig. 2a . Better saccharification efficiency with Cellic CTec2 could be attributed to the presence of LPMO activity in the said preparation (Cannella et al. 2012) and it is likely that the lignin moieties in the acid-pretreated sugarcane bagasse served as electron donors to LPMOs. Cellulose conversion yields have known to be improved by 25% during hydrolysis of hydrothermally pretreated wheat straw with Cellic CTec2, when replaced with Celluclast and Novozym188 combination (Cannella et al. 2012) . They studied the action of these oxidative enzymes revealing that in lignin-containing substrates no reducing agent was required for the functioning of these oxidative enzymes and hypothesized that oxidative cleavage of cellulose and redox cycles in lignin were interlinked via electron transport mechanisms.
These results are also in consensus with the results of Ramos et al. where they attained 67.2% glucan conversion from phosphoric acid-impregnated steam-treated sugarcane bagasse (5% solid loading;150 rpm) when Cellic CTec2 was dosed at 0.1 g/g cellulose content (2015). Even Sun et al. (2015) had reported that when Cellic CTec2 was loaded at 20 mg protein/g dry substrate, it resulted in 55% hydrolysis of 2% steam-pretreated sweet sorghum bagasse at the end of 24 h only.
When the performance of cellulase cocktail obtained from mutant UV-8 was compared with commercial enzymes, some interesting results were obtained. When benchmarked against Cellic CTec2, CFE UV-8 was able to release 24.13% lesser reducing sugar from acid-pretreated sugarcane bagasse. The plausible explanation for its lower performance could be lower specific cellulase activities of CFE UV-8 than Cellic CTec2 (Table 2) . A similar kind of trend was also observed when comparisons were made between CFE UV-8 and Sacchari SEB C6.
These results are in agreement with the experimental studies conducted with dilute acid-pretreated corn stover where the performance of four different pre-commercial enzymes was evaluated (Mc Millan et al. 2011) . In this study, to achieve similar cellulose conversion (75%) in whole slurry, researchers found that the requirement of Enzyme B was minimal (9.1 mg/g cellulose content), whereas requirement of Enzyme C was maximal (28 mg/g cellulose content) due to difference in specific activities. Based on Bradford assay, the specific activities of Enzyme B (1.29 FPU/ mg protein; 9.15 IU glucosidase/mg protein) and Enzyme C (0.93 FPU/mg protein; 5.28 IU glucosidase/mg protein) varied significantly and hence their estimated dosages also varied to attain similar cellulose conversions.
This study reaffirmed the findings of Mc Millan et al. (2011) where they raised concern on benchmarking the enzymes based on protein dosages (mg enzyme protein per g cellulose) and showed that adapting different methods of protein estimation may also alter the enzymatic saccharification.
When enzyme desorption studies were carried out by performing cellulase activities in saccharified broth after 72 h of enzymatic hydrolysis, some interesting results were obtained as depicted in Fig. 2b . Among all the enzymes, endoglucanase desorption was found in the order of CFE UV-8 > Cellic CTec2 > Palkonol MBW > Sacchari SEBC6. It is very likely that as the enzymatic hydrolysis proceeded, newer lignin surfaces were exposed and endoglucanases present in Sacchari SEBC6 were lost in residual biomass due to non productive and irreversible lignin binding. On the other hand, 98.3% and 73% desorbed EG in case of CFE UV-8 and Cellic CTec2 activity confirmed that these enzymes had lower lignin-binding properties as compared to other two commercial preparations.
When desorption studies were done by estimating CBH I activities in saccharified broth, Sacchari SEB C6 and CFE UV-8 were best, whereas Cellic CTec2 showed 60% losses (Fig. 2b) . The results in the present study are in disagreement with findings of Yarbrough et al. (2015) , where they have shown that Cellic CTec2 was able to retain only 4% and 64% endoglucanase and cellobiohydrolase activity, respectively. However, it should be noted that the study in state of art was done with 30% lignin content extracted from corn stover. Unfortunately, cellulase adsorption studies are often conducted by contacting cellulases with isolated or extracted lignin for a limited period at a defined temperature Lu et al. 2016) .
Even when real-time lignocellulosic biomass is used, only the saccharification yields are featured and cellulase desorption are often ignored. Enzyme affinities for lignin-rich biomass is mostly investigated by merely conducting protein assays or performing SDS PAGE and zymography (Girard and Conversa 1993; Zhu et al. 2009; Qi et al. 2011; RochaMartín et al. 2017 ). This study is first of its kind wherein the enzyme desorption studies were calculated by quantitative estimation of two important mono-components of cellulases, namely EG and CBH I.
The present study revealed that addition of PEG 6000 as lignin-blocking additive successfully aided in desorbing the endoglucanase present in CFE UV-8 and Cellic CTec2 significantly but could not work with same efficiacy for CBH. Moreover, PEG 6000 was less effective for Sacchari SEBC6 and Palkonol MBW. It is likely that the sources of enzyme, their structural and surface properties play a pivotal role during lignin binding and further affect its adsorption/desorption.
Similar observations were made by Rodrigues et al. (2015) where they found alkaline washing was highly feasible for cellulase recovery for Cellulclast enzyme but was not effective for Cellic CTec2. They further concluded that recycling strategy must be customized for each enzyme formulation, as different components within cellulase cocktail may behave differently with respect to solid-liquid distribution, stability and cellulose and lignin affinity.
When the compositional analysis of all the residual biomass samples was conducted for mass balance, it verified the authenticity of the results obtained during saccharification experiments as reflected in Table 3 . This study suggested that Sacchari SEBC6 and cellulase cocktail CFE UV-8 both harbored side activity of xylanase which resulted in the hydrolysis of pentosans during enzymatic saccharification and subsequent reduction in the pentosan content in the residual biomass (Table 3) .
Benchmarking of enzymes on common cellulase activity basis
When the studies were conducted on common cellulase activity basis (500 IU/g cellulose content), the hydrolytic potential was in the order of Cellic CTec2 > CFE UV-8 > Sacchari SEB C6 > Palkonol MBW (Fig. 3a) . Among all the enzymes Cellic CTec2 was able to release 1.146 ± 0.04 g of reducing sugar from 2.5 g acid-pretreated sugarcane bagasse containing ~ 61% cellulose. Similarly, CFE UV-8 and Sacchari SEB C6 were able to release 0.925 g and 0.80 g of reducing sugars, respectively, from the same substrate.
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Thus at common cellulase activity loading, CFE UV-8 was able to reasonably compete with the commercial enzyme Sacchari SEB C6 and released 3 times more reducing sugar when compared with Palkonol MBW.
It should be noted that when the enzyme loading was done on common cellulase activity basis, there was an appreciable reduction in the protein loading (BSA equivalents) as shown in Table S1 . Reduction in protein loading led to greater losses of enzyme in residual biomass as depicted in Fig. 3b . The CBH desorption in case of Cellic CTec2 (39.2-15%) and Sacchari SEB C6 (65-35%) were more prominently affected when benchmarking was shifted from protein basis to cellulase activity basis.
A similar trend was observed by Girard and Converse, when diluted acid-pretreated hardwood was subjected to hydrolysis using enzyme Cytolase CL (Genencor) and they recovered higher fraction of enzyme in solution at the end of hydrolysis with increasing protein loading (Girard and Conversa 1993) . However, cellulase recoveries of CFE UV-8 and Palkonol MBW were least affected in the present case. Table 4 depicts the compositional analysis of all the residual samples, representing the actual leftover components in the biomass and percentage cellulose hydrolyzed as per the residual biomass composition. A complete material balance closure was visible in all the samples irrespective of the type of enzymatic treatment. Even at common cellulase loadings, the reduced pentosan content in the residual biomass obtained after CFE UV-8 treatment suggested xylanase side activity in its cellulase cocktail.
Thus the present study concluded with the fact that CFE UV-8 of Talaromyces verruculosus IIPC 324 was highly competitive when its performance was compared to two commercial cellulase preparations, namely Palkonol MBW and Sacchari SEB C6 at similar cellulase activity basis. However, significantly low yields of glucose by CFE UV-8 when compared to CellicCTec2 irrespective of type of enzyme loading was inevitable. This response can be attributed to the fact that a direct correlation between saccharification yield and LPMO activity of Cellic CTec2 exists, as demonstrated by Müller et al. (2015) . The present investigation suggests that benchmarking of novel cellulase cocktails with commercial enzymes on protein loading basis may be unwise. The downstream processing of these commercial enzymes is well established and therefore during comparative assessment, their higher specific activities give them an edge over novel enzyme cocktails.
The present study took into consideration one of the critical aspects of process economics, namely the enzyme adsorption and its losses in residual biomass. This aspect is usually ignored by most of the researchers, in spite of the fact that enzymes are one of the major cost contributors in entire process chain for production of second-generation biofuels and chemicals. Higher desorption properties of EG and CBHI present in CFE UV-8 gave an advantage over other commercial cellulases including Cellic CTec2, in spite of low saccharification yields. It also reflected the potentiality of this enzyme cocktail, particularly regarding the thermostability and its robustness in the presence of inhibitory lignin component.
In future, studies will be undertaken to know whether addition of copper sulphate during SSF production of biofuel cellulases would trigger or induce the production of LPMO in the mutant UV-8 of Talaromyces verruculosus IIPC 324 or not. Alternatively, second round of mutagenesis can be envisaged in which LPMO activity-based screening can be conducted. Secretome and transcriptome analysis of the said mutant strain is also targeted to know the actual composition of the cellulase cocktail secreted by the said fungus and the hidden potential of the strain at gene level.
Conclusions
The present benchmarking study demonstrated that hydrolytic potential of cellulase cocktail obtained from mutant UV-8 of Talaromyces verruculosus IIPC 324 was highly promising as compared to commercial cellulases, namely Palkonol MBW and Sacchari SEB C6. However, the performance of the said cocktail was 30% and 22% lower than high LPMO containing Cellic CTec2, when dosed on protein and cellulase activity basis, respectively. While assessing the desorption potential of cellulases, CFE UV-8 was superior to all the commercial enzymes with a minimum of 90% endoglucanase and 60% CBHI activity observed in saccharified broth.
